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Graphene as a two-dimensional material exhibits superior electronic, optical, 
thermal, and mechanical properties that qualify it as an attractive candidate to 
replace indium tin oxide (ITO) using in the field of photoelectron, microelectronics, 
military and communication, etc. In order to achieve the industrial preparation and 
application of graphene as transparent conductive films, the synthesis, transfer, and 
doping of large area graphene films were in-deep investigated in this 
dissertation.The main works and results are summarized as follows: 
Large-area monolayer graphene with controllable domain sizes of a few 
millimeters were synthesised on the Cu foil, which was placed into 2-inch CVD 
equipment. A new graphene growth mechanism was found and verified by carbon 
isotope-labeling technique. The outer surface of a Cu pocker emerge multilayer 
graphene when it’s full coveraged by monolayer graphene owing to the carbon 
source diffused from inner surface in the high temperature. Furthermore, the carbon 
source also can diffuse from the outer surface to the inner surface when the growth 
time is sufficiently long. Large-size graphene films were mass-production 
synthesized by optimization of the substrate in an 8 inch CVD equipment. The 
graphene crystal quality is characterized by manufacture graphene based back gate 






 in a 
room temperature.  
Electrostatic membrane assisted method was developed and used to transfer 17 
inch graphene to a PET substrate. Compared to the conventional heat-release tape 
transfer method, it is a low-temperature process, cleaner, with fewer residues. 
Moreover, a novel one-step transfer and doping method using chemical modified 
ultraviolet curing adhesive was developed for the first time. This method enables 
faster transfer of monolayer graphene onto a PET substrate up to 17 inch，with a 
sheet resistance of 205 Ω/□ without any additional surface doping. The sheet 
resistance stayed stable both at 20℃ and 80 ℃ in air for 50 days, and it kept stable 















graphene/PET films reaches 90.8 %, which is only 0.9 % less than that of the PET 
substrate.  
Organic impurities of DDQ and LiTFSI were proposed as graphene doptants for 
the first time. By optimization doping condition, DDQ can make the sheet resistance 
decreased by about 68 %, and LiTFSI can make the graphene sheet resistance 
decreased by about 55 %, both doptants didn’t significantly reduce the transmittance 
via doping. Compared to the inorganic doptant such as AuCl3, the doping effect of 
organic impurity can keep stable for a long time. By layer-by-layer stacking of four- 
layer graphene, the sheet resistance as low as 34.7Ω/□ at 90.5% transparency was 
otainded for graphene films, which is superior to commercial transparent electrodes 
such as indium tin oxides (ITO). 
Graphene/metal nanowire networks hybrid transparent conductive films were 
prepared by the electrospinning process. PAN, PMMA and PAN/PMMA nanofibers 
were well parepared and optimized as etch masks of copper films. The sheet 
resistance of hybrid graphene films reaches 3.3Ω/□ with 87.9 % transparency. 
However, the haze of the graphene hybrid films is 2.9 % owing to the randomly 
distributed of Cu nanowire nerworks. 
Finally, numerous prototype devices were fabricated based on the graphene 
transparent conductive films, and corresponding experimental tests were performed. 
Flexible transparent conductive film can be heated rapidly to 60 °C, which made 
them a good candidate for car heated-windshields. The graphene based 
capacitive-type touch panel was prepared and behaved well in flexible state. 
Graphene based Polymer dispersed liquid crystal (PDLC) film was prepared, the 
on/off contrast ratio of PDLC changed little after 10000 times switch in 40 V.  
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-1 [2]；光透过率97.7 %，光反射率0.1 % [3]；热导率高达3000 Wm-1 k-1[4]；
扬氏模量1TPa [5]；弹性延展率达20 % [6]。这些远超于其它材料的电学、光学和
机械性能结合在石墨烯上，使石墨烯在透明导电薄膜领域有重要的研究价值和应
用前景 [7-10]。透明导电薄膜是指在可见光区域（光波长范围380-780 nm）平均透















电薄膜使用 [ 23]。方块电阻与薄膜的直流电导率 有以下关系： 
                         (1.1) 
式中， t 为薄膜厚度， q 为电荷常数，n为载流子态密度，
m 为载流子迁移率。
本征石墨烯载流子迁移率2×105 cm2V-1s-1，载流子密度大于或等于1012  cm-2 [24]，
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